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Tranter's problem, and generalizations of it involving more complicated boundary conditions, may be solved by a method which was employed in an earlier paper2 and involves one Laplace transform only.
Let us consider the following generalization of Tranter's problem:
(1)
T(r, z; t) = 0 for z = 0, a g r ^ b, t > 0;
T(r, z; t) = 0 for r = a, t > 0, z > 0;
T(r, z; t) -<p(z, t) for r = b, t > 0;
T(r, z; t) =0 for / = 0, a ^ r ^ b; z = 0.
The difference between A and Tranter's problem lies in the fact that in A the boundary condition (4) involves a variable temperature.
Let us write L{T(r,z\t)} = f e~ptT(r, z; t)dt = T*(r, z; p),
J 0
L{<p(z, /)} = f e~p'(p(z; t)dt -<p*{z~, p).
If the system A is acted upon by the Laplace operator L defined in (6) and (7), it is readily seen3 that the Laplace transform T*(r, z; p) of the unknown temperature T(r, z; t) must satisfy the system /a2 1 d d2 p\ T*(r, z; p) = 0 for z = 0 and for r -a,
T*(r, z; p) = <p*(z; p) for r = b.
A*
If we write^
where 70, K0 denote Bessel functions, it is easily seen that F*(a, b, r; X) sin /xz is a solution of the differential equation (8), satisfying the boundary conditions (9) when whence in view of (11),
The formal inversion of (18) is
GM, t>, r; t) = + X) r \ ,
Z (0) ,_i pi[dZ/dp]p.Pi where the summation extends over the roots of Z{p) =0. Making use of (12) The formal solution corresponding to this boundary condition is in fact given once more by (17), with the function GM(a, b, r; t) satisfying the integral equation
where
The inversion of (21) proceeds in accordance with formula (19).
EFFECT OF A SMALL HOLE ON THE STRESSES IN A UNIFORMLY LOADED PLATE* By VLADIMIR MORKOVIN (Bell Aircraft Corporation)
In a paper of the same title Martin Greenspan recently1 determined the stress distribution in a large, uniformly loaded plate weakened by a small hole of an approximately ovaloid shape. Greenspan employed a rather laborious method of piecing together particular solutions of the biharmonic equation for the stress function until all the boundary conditions could be satisfied. This process would become prohibitive in case of more complicated boundary conditions. It is the purpose of this note to apply to the same problem the elegant and more general, yet not well known, method for solving plane problems of elasticity which is most often associated with the name of N. I. Mushelisvili.2 * Received July 5, 1944.
